WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ ; 

AOIN 57/20 // (AOIN 57/20, 25:32, 
25:30, 25:24) 



Al 



(11) International Publication Number: WO 96/00010 

(43) International Publication Date: 4 January 1996 (04.01.96) 



(21) International AppUcation Number: PCT/GB95/013 1 0 

(22) International Filing Date: 7 June 1995 (07.06.95) 



(30) Priority Data: 

9412722.2 



24 June 1994 (24.06.94) 



GB 



(71) Applicant (for all designated States except US)t ZENECA 

LIMITED [GB/GB]; 15 Stanhope Gate. London WIY 6LN 
(GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only)i TOWNSON. Jane, Karen 
[GB/GB]; 69 Cordwallis Road. Maidenhead SL6 7BD 
(GB). HART, Clifford, Arthur [GB/GB]; 195 Finchampstead 
Road, Wokingham, Berkshire RG40 3HE (GB). OSBORN. 
Martin. Keith [GB/GB]; Sparsholt, Pine Drive, Woking- 
ham, Berkshire RG40 3LD (GB). BEAN. Michael, John 
[GB/GB]; 51 Oldstead, Crown Wood, Bracknell RG12 OVE 
(GB). 

(74) Agents: RICKS, Michael. James et al.; Zeneca Agrochemicals, 
Intellectual Property Dept., Jealott's Hill Research Station, 
P.O. Box 3538, BrackneU. Berkshire RG12 6YA (GB). 



(81) Designated States: AM, AT, AU, BB. BG, BR, BY. CA. CH. 
CN. CZ. DE. DK. EE. ES, H, GB, GE. HU, JP, KE. KG, 
KP, KR, KZ, LK. LR, LT. LU, LV, MD, MG. MN. MW. 
MX, NO. NZ. PL, PT, RO. RU. SD, SE. SI. SK, TJ. IT. 
UA. US, UZ, VN, European patent (AT. BE. CH, DE, DK. 
ES, FR, GB, GR. IE. IT. LU, MC. NL, PT, SE). OAPI 
patent (BF. BJ. CF. CG. CI. CM. GA, GN. ML. MR, NE. 
SN, TD, TG). ARIPO patent (KE, MW, SD. SZ, UG). 



Published 

With international search report. 



(54) Tide: HERBICIDAL COMPOSITION 
(57) Abstract 

A glyphosate composition comprises (i) N-phosphonomethylglycine or an agriculturally acceptable salt thereof, (ii) an alkylpolygly- 
coside surfactant, (ui) an ethoxylatcd alcohol for example an ethoxylated alcohol obtained by ethoxylation of a Imear or branched chain 
aliphatic mono alcohol having a chain length of from 8 to 20 carbon atoms and a mean degree of ethoxylation of from 2 to 50 moles of 
ethylene oxide per mole of alcohol and optionally (iv) an additional surfactant and optionally (v) a humectant 



<WO 960001 0A1 I > 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing intemadonal 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 


Mauritania 


AU 


Australia 


GE 


Georgia 


MW 


Malawi 


BB 


Barbados 


GN 


Guinea 


N£ 


Niger 


BE 


Belgium 


GR 


Greece 


NL 


Netherlands 


BF 


Buricma Faso 


HU 


Hungary 


NO 


Norway 


EG 


Bulgaria 


IE 


Ireland 


NZ 


New Zealand 


BJ 


Benin 


IT 


Italy 


PL 


Poland 


BR 


Brazil 


JP 


Japan 


FT 


Portugal 


BY 


Belaius 


KE 


Kenya 


RO 


Romania 


CA 


Canada 


KG 


Kyrgystan 


RU 


Russian Federation 


CF 


Central African Republic 


KP 


Democratic People's Republic 


SD 


Sudan 


CG 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzerland 


KR 


Republic of Korea 


SI 


Slovenia 


CI 


C6ie d'lvoire 


KZ 


Kazakhstan 


SK 


Slovakia 


CM 


Cameroon 


LI 


Liechtenstein 


SN 


Senegal 


CN 


China 


LK 


Sri Lanka 


TD 


Chad 


cs 


Czechoslovakia 


LU 


Luxembourg 


TG 


Togo 


cz 


Czech Republic 


LV 


Latvia 


TJ 


Tajikistan 


DE 


Germany 


MC 


Monaco 


TT 


Trinidad and Tobago 


DK 


Denmark 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


US 


United Stsxes of America 


FI 


Finland 


ML 


Mali 


uz 


Uzbekistan 


FR 


France 


MN 


Mongolia 


VN 


Viet Nam 


GA 


Gabon 











V 



BNSDOCID; <WO 9600010A1 I > 



wo 96/00010 



PCT/GB95/01310 



- 1 - 

HFRpTrTnAi-rT7MPn5;iTiON- 

This invention relates to a herbicidal composition and in particular 
to a glyphosate composition. 

The term "glyphosate composition" is used herein to mean a herbicidal 
composition comprising as active ingredient N-phosphonomethyl glycine or a 
herbicidal ly acceptable salt thereof. 

Herbicidally active glyphosate compositions are well known and are 
coiranercially available in the form of the trimethylsulphonium, 
isopropy lamina and other salts. Such compositions are generally applied to 
unwanted vegetation in the form of an aqueous formulation containing a 
variety of adjuvants including for example wetters or other surface-active 
agents, ant i -freeze agents, dyes, dispersants, rheological agents, 
anti-foam agents and humectants. The activity of the glyphosate 
composition may be improved considerably by the careful choice of 
additives. The literature contains many hundreds of examples of different 
glyphosate formulations exhibiting a variety of properties and designed for 
a variety of purposes. 

Glyphosate compositions are very effective in killing unwanted weeds 
to which they are applied. However the uptake of the glyphosate 
composition by the plant leaf surface is relatively slow. In consequence 
the composition may be washed off the leaf surface and the herbicidal 
effectiveness may be reduced or even lost if rain falls shortly after 
application of the composition (for example within 6 hours of application). 
This is a particular problem for example in tropical climates in which it 
is difficult to predict the occurrence of heavy rain showers. Glyphosate 
compositions have been produced which are claimed to give improved 
rainfastness, but the topic is poorly understood and the physical 
parameters involved are highly complex and may vary from species to 
species. It may for example be appropriate to provide a composition which 
generally improves rainfastness for most species but is relatively 
ineffective on particular individual species. One approach which has been 
studied is to seek to improve the rate of uptake of the glyphosate 
composition into the leaf surface with a view to minimising the 
susceptibility to rain. Such improved uptake is often only achieved 
however at the expense of localised tissue damage and reduced 
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translocation. It* is clearly important- that improved rainfastness is not 
associated with a significant reduction in herbicidal activity in the 
absence of rain. It is therefore desired to provide a glyphosate 
composition combining good activity in the absence of rain with effective 
rainfastness. 

The present invention seeks to provide herbicidally effective 
compositions having improved rainfastness, by which is meant that 
compositions of the present invention generally reduce the overall loss in 
herbicidal effectiveness resulting from a fall of rain within for example 
from 1 to 6 hours after application of the composition. Compositions of 
the present invention may also show enhanced activity as compared with 
known glyphosate compositions and advantage as compared with known 
compositions may be found in either one or in both of these effects. 

According to the present invention there is provided a glyphosate 
composition comprising (i) N-phosphonomethyl glycine or an agriculturally 
acceptable salt thereof, (ii) a alkylpolyglycoside surfactant and (iii) an 
ethoxylated alcohol. 

The alkylpolyglycoside for use in the present invention may be 
obtained by the reaction of alkanols with glucose or other mono- or di- or 
polysaccharides. As used herein the term "alkylpolyglycoside" includes an 
alkylmonoglycoside. Preferred alkylpolyglycosides for use in the present 
invention are alkylpolyglucosides obtained by the reaction of glucose with 
a straight or branched chain alkanol or mixture of alkanols, for example a 
mixture of alkanols containing 7 to 18, preferably 7 to 16 carbon atoms for 
example 8 to 10 carbon atoms. The number of glycose groups per alkyl group 
in the molecule may vary and alkyl mono- or di- or polyglucose or 
saccharide derivatives are possible. Commercial alkylpolyglucosides 
usually contain a mixture of derivatives having an average number of 
glycose groups per alkyl group (degree of polymerisation) of between 1 and 
4, for example from about 1 to 2. A number of suitable alkylpolyglycosides 
are commercially available and include for example AL2042 (ICI); 
AGRIMUL 2069 (Henkel) and ATPLUS 258 (ICI). Sacchari de-based surfactants 
which may be used include derivatives of mono-, di- or polysaccharides, 
including for example fatty acid esters of mono-, di- or polysaccharides. 
Such surfactants are commercially available for example under the trade 
mark CRODESTA (Croda) . 
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The ethoxylated alcohol is preferably a linear or branched chain 
saturated or unsaturated aliphatic or aromatic alcohol and may have one or 
more hydroxy groups. The ethoxylated alcohol is preferably obtained by 
ethoxylation of a linear or branched chain aliphatic mono alcohol having a 
chain length of from 8 to 20 carbon atoms or a mixture of such alcohols 
having an average chain length of from 8 to 20 and more preferably from 10 
to 18 carbon atoms. An example of an ethoxylated alcohol for use in the 
present invention is that derived from a mixture of an alcohol containing 
13 carbon atoms and an alcohol containing 15 carbon atoms. The ratio of 
the C13 alcohol to the C15 alcohol is typically from 30:70 to 70:30 and the 
mixture generally contains both linear and branched alchols, for example 
about 50% by weight of linear alcohols. An example of an ethoxylated 
aromatic alcohol is nonyl phenol ethoxylate. 

The mean degree of ethoxylation (mean molar ethylene oxide content) is 
preferably from 2 to 50 moles of ethylene oxide per mole of alcohol, and 
especially from 10 to 20 moles of ethylene oxide per mole of alcohol. The 
most efficacious degree of ethoxylation may vary somewhat depending upon 
the weed species being treated. It is therefore possible either to select 
the most efficacious mean degree of ethoxylation for a specific target weed 
or to seek an mean degree of ethoxylation which is efficacious over a broad 
range of species. In general we have found that effective treatment over a 
broad range of species is obtained when the mean degree of ethoxylation is 
from 11 to 18 moles of ethylene oxide per mole of alcohol. There may in 
some instances be an advantage in obtaining a broad species response by 
using a composition having a broad distribution of ethylene oxide content 
around the mean value. The appropriate mean ethylene oxide content may if 
desired be obtained by mixing two or more comraercially available 
ethoxylated alcohols having various ethylene oxide contents in the 
appropriate ratio. This has the dual advantage of enabling a desired mean 
ethylene oxide content to be achieved precisely and also of ensuring that a 
broad distribution of ethylene oxide contents is present. Thus for example 
a mean ethylene oxide content of about 15 moles of ethylene oxide per mole 
of alcohol may be achieved by mixing the commercially available ethoxylated 
alcohol SYNPERONIC All (SYNPERONIC IS A TRADEMARK OF IMPERIAL CHEMICAL 
INDUSTRIES PLC) which has a mean ethylene oxide content of 11 with 
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SYNPERONIC A20 (which has a mean ethylene oxide content of 20) in the ratio 
3 to 2. 

A number of suitable ethoxylated alcohols are coimnerciany available 
including for example the SYNPERONIC A series having a range of ethylene 
oxide contents (indicated by the number after the "A") and based on a 
^13*^15 containing about 50% by weight linear alcohol, the 

remainder being mainly mono-brached; CIRRASOL ALN-WF (a mixture of C15 - 
C18 linear alcohols with a mean ethylene oxide content of 17); BRIJ 96 and 
98 based on an unsaturated C^g linear alcohol and having a mean ethylene 
oxide content of 10 and 20 respectively; and RENEX 30 based on a branched 
alcohol having a mean ethylene oxide content of 12. 

The N-phosphonomethyl glycine or agriculturally acceptable salt thereof 
is conveniently the trimethylsulphonium, isopropyl amine, sodium, or 
ammonium salt, although N-phosphonomethyl glycine itself or any 
agriculturally acceptable salt thereof is acceptable for incorporation in 
the composition of the present invention. It is preferred to use a 
water-soluble salt of N-phosphonomethylglycine. 

The composition of the present invention may be a dilute aqueous 
herbicidal composition which is sold ready for immediate use or may be 
formulated as an aqueous herbicidal concentrate which is diluted prior to 
use. Alternatively, the components of the composition may be mixed 
together and diluted shortly before application. 

Thus in one embodiment of the present invention there is provided an 
aqueous herbicidal concentrate which is sufficiently storage-stable for 
commercial use and which is diluted before use, usually with water. The 
term "herbicidal concentrate" covers a range of compositions from the 
relatively dilute which requires the addition of relatively little water to 
a more concentrated composition which has a high content of glyphosate and 
thus has advantages for handling and transportation. The preference for a 
concentrated glyphosate rainfast composition poses an additional problem 
which must be solved, since many adjuvants are incompatible with each other 
or with the active ingredient in concentrated compositions. By the term 
"concentrated" glyphosate composition is meant a composition having a 
concentration greater than 210 g/1 for example greater than 220 g/1 based 
on glyphosate acid. In the case for the trimethylsulphonium salt of 
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glyphosate for example, this equates, to a concentration of greater 304 g/1 
and more particularly greater than about 319 g/1 based on the salt. 

In an alternative embodiment of the present invention the alkyl 
polyglycoside and the ethoxylated alcohol may be formulated together, 
optionally with other adjuvants such as an inorganic salt or one or more 
additional surfactants as described below, to form an adjuvant composition 
suitable for tank mixing with a glyphosate composition. The adjuvant 
composition is tank mixed prior to use. for example with a commercially 
available glyphosate composition. The glyphosate composition could be an 
aqueous formulation containing essentially only glyphosate or could itself 
contain suitable adjuvants. 

Thus according to a further aspect of the present invention there is 
provided an adjuvant composition suitable for admixture with 
N-phosphonomethylglycine or an agriculturally acceptable salt thereof to 
form a composition according to the present invention, which adjuvant 
composition comprises (i) a alkyl polyglycoside surfactant and (ii) an 
ethoxylated alcohol and optionally (iii) an additional surfactant. 

The proportion of alkylpolyglycoside present in the herbicidal 
composition or in the adjuvant composition is preferably from 1 part by .! 
weight alkylpolyglycoside per 5 parts by weight ethoxylated alcohol to 8 
parts by weight alkylpolyglycoside per 1 part by weight ethoxylated alcohol 
and most preferably from 0.5 parts by weight alkylpolyglycoside per 1 part 
by weight ethoxylated alcohol to 8 parts by weight alkylpolyglycoside per 1 
by weight part ethoxylated alcohol for example from 1 part by weight 
alkylpolyglycoside per 1 part by weight ethoxylated alcohol to 8 parts by 
weight alkylpolyglycoside per 1 by weight part ethoxylated alcohol. An 
especially preferred composition contains about equal proportions by weight 
of alkylpolyglycoside and ethoxylated alcohol. 

If the composition contains a relatively high proportion of 
ethoxylated alcohol it may be desirable to add an additional surfactant to 
enhance stability, especially if the composition is used in the form of an 
aqueous concentrate. A wide range of suitable additional surfactants will 
occur to those skilled in the art and those which have been found to 
enhance stability include cationic or nonionic surfactants containing an 
amine, ammonium or amine oxide group for example quaternary tetra-alkyl 
ammonium salt surfactants such as hexadecyl trimethyl ammonium chloride; 
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and primary, secondary or quaternary optionally ethoxylated long-chain 
alkyl amines such as coco-amine or hydrogenated tallow amine each having a 
mean ethylene oxide content of from 2 to 20 when ethoxylated. In some 
instances, the additional surfactant may even provide an increase in the 
activity of the composition. Thus especially preferred additional 
surfactants are optionally ethoxylated quaternary ammonium salts having at 
least one long chain substituent containing from 10 to 20 carbon atoms and 
mean ethylene oxide content of from 0 to 5. Examples of suitable 
additional surfactants include hexadecyl trimethyl ammonium chloride, 
trimethyl tallowammonium chloride, trimethyl cocoammonium chloride and 
N-methyl cocoammonium chloride having a mean ethylene oxide content of 2. 
It has been found that the presence of a mean ethylene oxide content of 
from about 1 to 5, for example about 2 provides an enhanced low-temperature 
stability for the formulation. 

Thus according to a still further aspect of the present invention 
there is provided an adjuvant composition suitable for admixture with 
N-phosphonomethyl glycine or an agriculturally acceptable salt thereof, 
which composition comprises (i) a alkylpolyglycoside surfactant (ii) an 
ethoxylated alcohol and (iii) an optionally ethoxylated quaternary ammonium 
salt having at least one long-chain substituent containing from 10 to 20 
carbon atoms and a mean ethylene oxide content of from 0 to 5. 

The proportion of additional surfactant is preferably from 0 to 2 
parts by weight per 1 part by weight of ethoxylated alcohol and more 
preferably about 1 part by weight per 1 part by weight of ethoxylated 
alcohol. Thus an especially preferred composition comprises a total 
adjuvant system comprising substantially equal proportions by weight of 
alkylpolyglycoside, ethoxylated alcohol and additional surfactant. 

Compositions containing glyphosate, alkylpolyglycoside, ethoxylated 
alcohol and preferred additional surfactants have been found to classified 
as having only low skin and eye irritancy, and this provides a further 
commerc i al advantage . 

The proportion by weight of the total adjuvant system 
(alkylpolyglycoside, ethoxylated alcohol and any additional surfactant 
used) to the glyphosate salt in a concentrate composition is preferably 
from 3:1 to 1:3 and especially from 1:1 to 1:3. A ratio of about 1:2 is 
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especially preferred. Higher proportions of adjuvant system may be used if 
desired in a tank mix or ready to use composition. 

We have found that the activity of the present composition may 
generally be enhanced by the incorporation of a humectant. 

Thus according to a further aspect of the present invention there is 
provided a glyphosate composition comprising (i) N-phosphonomethyl glycine 
or an agriculturally acceptable salt thereof, (ii) a alkylpolyglycoside 
surfactant, (iii) an ethoxylated linear or branched chain alcohol and (iv) 
a humectant. 

Suitable huraectants include glycerol, polyethylene glycol, sorbitol, 
ethylene glycol, propylene glycol and lactate salts such as sodium or 
ammonium lactate. For the compositions of the present invention we have 
found that glycerol, polyethylene glycol, sorbitol and sodium lactate are 
especially effective in enhancing activity. When polyethylene glycol is 
used as humectant, the molecular weight is preferably in the range 100 to 
1200 and more particularly from 200 to 1000. The enhancement of activity 
provided by polyethylene glycol of a given molecular weight depends to some 
extent on the target weed species, but in general a low-molecular weight 
polyethylene glycol, for example a polyethylene glycol of molecular weight 
about 200, is preferred. 

The humectant is most conveniently used in a tank mix composition or 
in a ready to use composition. The proportion is preferably from 1 part of 
glyphosate salt per 1 part humectant to 1 part glyphosate salt per 20 parts 
humectant. 

The composition of the present invention may additionally include an 
inorganic ammonium salt such as ammonium sulphate as an activity-enhancing 
adjuvant. The proportion of ammonium sulphate (if used) is preferably from 
1 part inorganic ammonium salt per 1 part glyphosate salt to 10 parts 
ammonium salt per 1 part glyphosate salt. The ammonium salt is most 
conveniently used in a tank mix composition or in a ready to use 
composition. 

Compositions of the present invention are active against a broad range 
of weed species including monocotyledonous and dicotyledonous species. The 
compositions of the present invention are suitably applied directly to 
unwanted plants (post-emergence application). Particularly important 
species which should be effectively controlled if a formulation is to 
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achieve commercial success are Elymus repens and Sorghum halepense. We 
have found that compositions of the present invention are particularly 
effective against these species. 

Thus according to a further aspect of the present invention there is 
provided a process of severely damaging or killing unwanted plants, and 
more particularly a process of providing enhanced activity or enhanced 
rainfastness which comprises applying to the plants a herbicidally 
effective amount of a composition of the present invention. 

Compositions of the present invention include both solid compositions, 
dilute compositions, which are ready for immediate use, and concentrated 
compositions, which require to be diluted before use, usually with water. 
Preferably the compositions contain from 0.01% to 90% by weight of the 
agriculturally acceptable salt of N-phosphonomethyl glycine. Dilute 
compositions ready for use preferably contain from 0.01 to 2% of 
agriculturally acceptable salt of N-phosphonomethyl glycine, while 
concentrated compositions may contain from 20 to 90% of agriculturally 
acceptable salt of N-phosphonomethylglycine, although from 20 to 70% is 
usually preferred. 

The solid compositions may be in the form of granules, or dusting 
powders wherein the active ingredient is mixed with a finely divided solid 
diluent, e.g. kaolin, bentonite, kieselguhr, dolomite, calcium carbonate, 
talc, powdered magnesia. Fuller's earth and gypsum. They may also be in 
the form of dispersible powders or grains, comprising a wetting agent to 
facilitate the dispersion of the powder or grains in liquid. Solid 
compositions in the form of a powder may be applied as foliar dusts. 

Liquid compositions may comprise a solution, suspension or dispersion 
of the active ingredients in water optionally containing a surface-active 
agent, or may comprise a solution or dispersion of the active ingredient in 
a water-immiscible organic solvent which is dispersed as droplets in water. 
Preferred active ingredients of the composition of the present invention 
are water-soluble herbicides or are readily suspended in water and it is 
preferred to use aqueous compositions and concentrates. In particular, the 
trimethylsulphonium, isopropyl amine, sodium and ammonium salts of 
glyphosate are all readily soluble in water. 

The composition of the present invention may contain additional 
surface active agents, including for example surface active agents to 
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increase the compatfbility or stability of concentrated compositions as 
discussed above. Such surface-active agents may be of the cationic, 
anionic, non-ionic or amphoteric type or mixtures thereof. The cationic 
agents are, for example, quaternary ammonium compounds (e.g. 
cetyltrimethylammonium bromide). Suitable anionic agents are soaps; salts 
of aliphatic mono ester of sulphuric acid, for example sodium lauryl 
sulphate; and salts of sulphonated aromatic compounds, for example sodium 
dodecylbenzenesulphonate, sodium, calcium, and ammonium lignosulphonate, 
butylnaphthalene sulphonate, and a mixture of the sodium salts of 
diisopropyl and triisopropylnaphthalenesulphonic acid. Suitable non-ionic 
agents are the condensation products of ethylene oxide with fatty alcohols 
such as oleyl alcohol and cetyl alcohol, or with alkylphenols such as 
octyl- or nonyl- phenol (e.g. Agral 90) or octylcresol. Other non-ionic 
agents are the partial esters derived from long chain fatty acids and 
hexitol anhydrides, for example sorbitan monolaurate; the condensation 
products of the partial ester with ethylene oxide; the lecithins; and 
silicone surface active agents (water soluble or dispersible surface active 
agents having a skeleton which comprises a siloxane chain e.g. Silwet L77). 
A suitable mixture in mineral oil is ATPLUS 411F. 

The aqueous solutions or dispersions may be prepared by dissolving the 
active ingredients in water or an organic solvent optionally containing ' 
wetting or dispersing agent (s) and then, when organic solvents are used, 
adding the mixture so obtained to water optionally containing wetting or 
dispersing agent(s). Suitable organic solvents include, for example, 
ethylene dichloride, isopropyl alcohol, propylene glycol, diacetone 
alcohol, toluene, kerosene, methyl naphthalene, the xylenes and 
trichloroethylene, although as indicated above it is preferred to use an 
entirely aqueous system for compositions of the present invention. 

The compositions for use in the form of aqueous solutions or 
dispersions are generally supplied in the form of a concentrate containing 
a high proportion of the active ingredients, and the concentrate is then 
diluted with water before use. The concentrates are usually required to 
withstand storage for prolonged periods and after such storage, to be 
capable of dilution with water to form aqueous preparations which remain 
homogeneous for a sufficient time to enable them to be applied by 
conventional spray equipment. Concentrates conveniently contain 20-70%, 
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preferably 20-50%, by weight of the agriculturally acceptable salt of 
N-phosphonomethylglycine. Dilute preparations ready for use may contain 
varying amounts of the agriculturally acceptable salt of 
N-phosphonomethylglycine depending upon the intended purpose; amounts of 
0.01% to 10.0% and preferably 0.1% to 2%, by weight of agriculturally 
acceptable salt of N-phosphonomethylglycine are normally used. 

Other additives and adjuvants may also be present in compositions of 
the present invention. Examples include anti -freeze agents such as 
ethylene glycol and propylene glycol; dyes; dispersants; rheological 
agents; and anti -foam agents such as silicone based agents. 

The rate of application of the composition of the invention will 
depend on a number of factors including, for example, the active 
ingredients chosen for use, the identity of the plants whose growth is to 
be inhibited and the formulations selected for use and whether the compound 
is to be applied for foliage or root uptake. As a general guide, however, 
an application rate of from 0.001 to 20 kilograms per hectare is suitable 
while from 0.025 to 10 kilograms per hectare may be preferred. 

The compositions of the invention may also comprise one or more 
additional compounds which possess biological activity, for example 
herbicides, fungicides, insecticides (optionally with an insecticide 
synergist) and plant growth regulators. 

The other herbicide may be any herbicide other than a glyphosate salt. 
It will generally be a herbicide having a complementary action in the 
particular application. 

Examples of useful complementary herbicides include: 

A. benzo-2,l,3-thiadiazin-4-one-2,2-dioxides such as bentazone; 

B. hormone herbicides, particularly the phenoxy alkanoic acids such as 
MCPA, MCPA-thioethyl, dichlorprop, 2,4,5-T, MCPB, 2,4-D, 2,4-DB, 
mecoprop, trichlopyr, clopyralid, and their derivatives (eg. salts, 
esters and amides); 

C. 1,3 dimethylpyrazole derivatives such as pyrazoxyfen, pyrazolate and 
benzofenap; 
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D. Dinitrophenolsand their derivatives (eg. acetates) such as dinoterb, 
dinoseb and its ester, dinoseb acetate; 

E. dinitroaniline herbicides such as dinitraroine, trifluralin, 
ethalflurolin, pendimethalin, oryzalin; 

F. arylurea herbicides such as diuron. fluraeturon, metoxuron, neburon, 
isoproturon, chlorotoluron, chloroxuron, linuron, monolinuron, 
chlorobromuron, daimuron, methabenzthiazuron; 

6. phenylcarbamoyloxyphenylcarbamates such as phenmedipham and 
desmediphara; 

H. 2-phenylpyridazin-3-ones such as chloridazon and norf lurazon; 4 i 

I, uracil herbicides such as lenacil, bromacil and terbacil; ? 

J. triazine herbicides such as atrazine, siinazine, aziprotryne, 

cyanazine, prometryn, dimethametryn, siraetryne, and terbutryn; f, 

K. phosphorothioate herbicides such as piperophos, bensulide, and 
butamifos; 

L. thiolcarbamate herbicides such as cycloate, vernolate, molinate, 
thiobencarb, butyl ate*, EPTC*, tri-allate, di -all ate, esprocarb, 
tiocarbazil, pyridate, and diniepiperate; 

M. l,2,4-triazin-5-one herbicides such as raetaraitron and metribuzin; 

N. benzoic acid herbicides such as 2,3,6-TBA, dicamba and chloramben; 

0. anilide herbicides such as pretilachlor, butachlor, alachlor, 
propachlor. propanil, metazachlor, metolachlor, acetochlor, and 
dimethachlor; 
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P. dihalobenzonitrile herbicides such as dichlobenil, bromoxynil and 
ioxynil; 

Q, haloalkanoic herbicides such as dalapon, TCA and salts thereof; 

R. diphenylether herbicides such as lactofen, f luroglycofen or salts or 
ester thereof, nitrofen, bifenox, aciflurofen and salts and esters 
thereof, oxyfluorfen, fomesafen, chlornitrofen and chlomethoxyfen; 
S. phenoxyphenoxypropionate herbicides such as diclofop and esters 
thereof such as the methyl ester, fluazifop and esters thereof, 
haloxyfop and esters thereof, quizalofop and esters thereof and 
fenoxaprop and esters thereof such as the ethyl ester; 

T. cyclohexanedione herbicides such as alloxydim and salts thereof, 
sethoxyditn, cycloxyidim, tralkoxydim, and clethodim; 

U. sulfonyl urea herbicides such as chlorosulfuron, s ulfometuron , 

metsulfuron and esters thereof; b enzsulfur on and esters thereof such 
a7 DPX-M6313, chlorimuron and esters such as the ethyl ester thereof 
pirimisulfuron and esters such as the methyl ester thereof, 
2-'[3-(4-methoxy-5-methyl -1,3,5- tri az i n-zy 1 ) -3-methy 1 urei dosul phony 1 ) 
benzoic acid esters such as the methyl ester thereof (DPX-LS300) and 
pyrazosulfuron; 

V. imidazolidinone herbicides such as imazaquin, imazamethabenz, imazapyr 
and isopropyl ammonium salts thereof, imazethapyr; 

W. arylanilide herbicides such as flamprop and esters thereof , 
benzoyl prop-ethyl , dif lufenican; 

X. amino acid herbicides such as glufosinate and its esters. 

Y. organoarsenical herbicides such as monosodium methanearsonate (MSMA); 
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Z. herbicidal amide derivative such as napropamide, propyzamide, 
carbetamide, tebutam, bromobutide, isoxaben, naproanilide and 
naptalam; 

AA. miscellaneous herbicides including ethofumesate, cinmethylin, 
difenzoquat and salts thereof such as the methyl sulphate salt, 
clomazone, oxadiazon, bromofenoxim, barban, tridiphane, 
flurochloridone, quinclorac, dithiopyr triketone herbicides and 
mefanacet; 

BB. Examples of useful contact herbicides include: 

bipyridylium herbicides such as those in which the active entity is 
paraquat and those in which the active entity is diquat; 

* These compounds are preferably employed in combination with a 
safener such as dichlormid. 

The compositions of the present invention may be supplied in pre-mixed 
form or niay be tank mixed shortly before application. 

The invention is illustrated by the following Examples in which all 
parts and percentages are by weight unless otherwise indicated. Treatment 
rates (indicated for example as g/ha) are expressed in terms of the weight 
of active ingredient. 

EXAMPLE 1 

This Example illustrates the herbicidal activity and rainfastness of 
compositions of the present invention. 

To an aqueous solution of the tri'methylsulphonium salt of 
N-phosphonomethylglycine was added a pre-mixed adjuvant system containing 
equal parts by weight of an alkylpolyglucoside commercially available under 
the trademark AL2042 and a mixture of ethoxylated branched/ linear C^j-C^g 
alcohols having ethylene oxide contents of 11 and 20 respectively 
(SYNPERONIC All and SYNPERONIC A20 in the ratio of 60 to 40) giving an 
overall mean ethylene oxide content of about 15. It should be noted in 
this and subsequent Examples that ethoxylated alcohols supplied under the 
trade mark SYNPERONIC and used herein are all linear Cjj-Cj^ alcohols whose 
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ethylene oxide content is indicated as the number after the suffix "A"- 
The ratio of the trimethylsulphonium salt of N-phosphonomethyl glycine to 
the adjuvant system was 2:1 by weight and the content of the 
trimethylsulphonium salt of N-phosphonomethyl glycine in the concentrate was 
271g/kg. This composition is designated COMPOSITION 1 in Table 1 below. 

A corresponding concentrate was prepared in which the adjuvant system 
contained AL2042, the mixture of SYNPERONIC All and A20 referred to above 
and a quaternary Cjg trimethyl ammonium chloride (ARQUAD 16-50 - ARQUAD is 
a trademark of Akzo) in the proportions 1:1:1. The ratio of the 
trimethylsulphonium salt of N-phosphonomethylglycine to the adjuvant system 
was 2:1 by weight and the content of the trimethylsulphonium salt of 
N-phosphonomethylglycine in the concentrate was 330g/kg. This composition 
is designated COMPOSITION 2 in Table 1 below. 

The additional surfactant used in the concentrate (COMPOSITION 2) was 
found to provide excellent physical stability over a temperature range of 
-5**C to 40**C. 

The concentrates of the present invention were compared with a 
corresponding concentrate in which the adjuvant system contained AL2042 
only. The ratio of the trimethylsulphonium salt of 

N-phosphonomethylglycine to the adjuvant system was 2:1 by weight and the 
content of the trimethylsulphonium salt of N-phosphonomethylglycine in the 
concentrate was 480g/l. This composition is designated Comparison 1 in 
Table 1 below. A further comparison was undertaken with the commercially 
available glyphosate herbicide ROUNDUP (ROUNDUP is a trademark of Monsanto 
Co). This composition is designated Comparison 2 in Table 1 below. 

Required aliquots of each formulation or adjuvant system were diluted 
to provide an application corresponding to 500 g glyphosate salt per ha 
applied at a spray volume rate equivalent to 200 1/ha. This was sprayed in 
three replicates onto young pot plants. Half the plants from each 
treatment were then returned to warm or temperate glasshouse environments 
as appropriate for optimal growth. The remaining plants were first 
subjected to simulated rain one hour after the treatments were applied by 
uniformly spraying with water at a rate of 4mm in 30 seconds. The plants 
were then returned to the glasshouse- 
Activity (damage to plants) was assessed 29 days after treatment by 
comparison with untreated plants on a 0-100% scale, where 0% is no damage 
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and 100% is complete kill. The abbreviations used for the species treated 
in this and subsequent Examples is indicated in Table 2. 



TABLE 1 



ACTIVITY OF COMPOSITIONS WITH AND WITHOUT RAINWASH 

Species 



Composition 



AGRRE 



SORHA 



CIRAR 





No 




No 




No 






Rainwash 


Rainwash 


Rainwash 


Rainwash 


Rainwash 


Rainwi 


Composition 1 


83 


40 


100 


93 


72 


35 


Composition 2 


98 


30 


100 


62 


73 


55 


Comparison 1 


83 


32 


94 


51 


74 


20 


Comparison 2 


82 


20 


94 


39 


70 


45 



TABLE 2 



AGRRE Elymus repens 

SORHA Sorghum halepense 

CIRAR Cirsium arvense 

ELEIN Eleusine indica 

POANN Poa annua 

CYPRO Cyperus rotundus 

CHEAL Chenopodium. album 

EPHHL Euphorbia heterophylla 

CONAR Convolvulus arvensis 

ERICA Conyza canadersis 

POLAV Polygonum avieulare 

SETVI Setaria viridis 

ABUTH Abutilon theophrasti 
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EXAMPLE 2 

The procedure of Example 1 was repeated using an adjuvant system 
containing AL2042, and a mixture of SYNPERONIC A7 and SYNPERONIC A50. 
SYNPERONIC A7 has a mean ethylene oxide content of 7 and SYNPERONIC A50 has 
a mean ethylene oxide content of 50 and the two were mixed in the ratio 
54:46. The ratio of AL2042 to the SYNPERONIC mixture was 1:1. The ratio 
of the trimethylsulphonium salt of N-phosphonoraethylglycine to the adjuvant 
system was 2:1 by weight. This composition is designated COMPOSITION 1 in 
Table 3 below. COMPOSITION 1 was compared with the corresponding 
composition containing no ethoxylated alcohol component (COMPARISON 1). 

The compositions were applied as in Example 1. 

TABLE 3 



ACTIVITY OF COMPOSITIONS WITH AND WITHOUT RAINWASH 

Species 

Composition AGRRE SORHA CIRAR 

No No No 
Rainwash Rainwash Rainwash Rainwash Rainwash Rainwash 

Composition 1 87 25 96 83 75 22 

Comparison 1 83 32 94 51 74 20 



EXAMPLE 3 

The procedure of Example 1 was repeated using tank mixed compositions. 
Thus composition 1 contained the trimethylsulphonium salt of 
N-phosphonomethylglycine and an adjuvant system containing equal parts by 
weight of AL2042 and the mixture of SYNPERONIC All and A 20 referred to in 
Example 1. The ratio of the trimethylsulphonium salt of 
N-phosphonomethylglycine to the adjuvant system was 2:1 by weight. 
Composition 2 contained an adjuvant system having equal proportions of 
AL2042. the mixture of SYNPERONIC All and A20 and ARQUAD 16-50, the 
proportions of adjuvant system to the glyphosate salt being the same. A 
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comparison was undertaken with the glyphosate salt containing the same 
proportion of an adjuvant system comprised only of AL2042. 

All compositions were sprayed at a rate equivalent to 200 1/ha and 
500g glyphosate salt/ha. The procedure was the same as in Example 1 except 
that the damage was assessed at 23 days after treatment. 



TABLE 4 





Composition 


1 


Composition 2 




Comparison 1 






No 




No 




No 






Rainwash Rainwash 


Rainwash Rainwash 


Rainwash Rainwash 


Species 














ELEIN 


90 


80 


95 


76 


89 


50 


SORHA 


94 


79 


94 


79 


85 


74 


AGRRE 


96 


77 


99 


80 


90 


72 


POANN 


87 


82 


96 


85 


89 


75 


CYPRO 


38 


18 


45 


12 


17 


14 


CHEAL 


65 


7 


81 


22 


63 


13 • 


EPHHL 


85 


67 


84 


77 


85 


40 


CONAR 


30 


17 


23 


7 


13 


4 


ERICA 


92 


55 


90 


63 


77 


70 


POLAV 


74 


71 


87 


68 


78 


31 



EXAMPLE 4 



The procedure of Example 3 was repeated exactly except that the 
proportion of AL2042 to the mixture of SYNPERONIC All and A20 referred to 
in Example 1 in the adjuvant system was varied from 1:1 (Composition 1) to 
4:1 (Composition 2). The same comparison was used. 
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TABLE 5 



Composition 1 
No 



Composition 2 
No 



Comparison 1 
No 



Species 

ELEIN 

SORHA 

AGRRE 

POANN 

CYPRO 

CHEAL 

EPHHL 

CONAR 

ERICA 

POLAV 



Ralnwash Rainwash Rainwash Rainwash Rainwash Rainwash 



90 
94 
96 
87 
38 
55 
85 
30 
92 
74 



80 
79 
77 
82 
18 
7 
67 
17 
55 
71 



89 
92 
92 
92 
20 
71 
86 
17 
96 
78 



83 
82 
87 
84 
22 

6 
76 

5 
62 
69 



89 
85 
90 
89 
17 
63 
85 
13 
77 
78 



50 
74 
72 
75 
14 
13 
40 
4 
70 
31 



EXAMPLE 5 

This Example illustrates the synergistic effect of the adjuvant system 
of the present invention in respect of activity in the absence of rain. In 
each instance, the ajduvant system was added at a conentration of 0.25% w/v 
to a solution of the trimethylsulphoniuro salt of glyphosate. 



The Compositions evaluated were:- 



Composition 1 trimethylsulphonium salt of glyphosate and an adjuvant 

system comprised of 1 part AL2042 and 1 part of a mixture 
of SYNPERONIC All and SYNPERGNIC A20 mixed in the ratio of 
60:40. 

Composition 2 trimethylsulphonium salt of glyphosate and an adjuvant 

system comprised of 1 part AL2042 and 1 part of a mixture 
of RENEX 30 and SYNPERONIC A20 in the ratio 60:40. 
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Composition 3 trimethylsulphonium salt of glyphosate and an adjuvant 

system comprised of 7 parts AL2042 and 3 parts of a mixture 
of RENEX 30 and SYNPERONIC A20 in the ratio 60:40. 

Comparison 1 trimethylsulphonium salt of glyphosate and an adjuvant 
system comprised only of AL2042. 

Comparison 2 trimethylsulphonium salt of glyphosate and an adjuvant 
system comprised only of the mixture of SYNPERONIC 
ethoxylated alcohols refierred to in Composition 1. 

Comparison 3 trimethylsulphonium salt of glyphosate and an adjuvant 
system comprised only of the mixture of RENEX 30 and 
SYNPERONIC A20 in the ratio 60:40. 



Required aliquots of each formulation or adjuvant system were diluted 
to provide an application corresponding to 125 g/ha of glyphosate salt for 
SETVI and SORHA and 250 g/ha of glyphosate salt for CHEAL and ABUTH. All 
compositions were applied at a spray volume rate equivalent to 200 1/ha. 
This was sprayed in three replicates onto young pot plants. 

Activity (damage to plants) was assessed 7 and 14 days respectively 
after treatment by comparison with untreated plants on a 0-100% scale, 
where Oh is no damage and 100% is complete kill. 

The results are shown in Table 6 for 7 days after treatment and Table 
7 for 14 days after treatment. 

TARI F fi f7 DAYS AFTFR TREATMENT) 



SPECIES 





SETVI 


SORHA 


CHEAL 


ABUTH 


Composition 1 


78 


60 


59 


46 


Composition 2 


71 


64 


58 


37 


Composition 3 


59 


69 


63 


44 


Comparison 1 


57 


6 


46 


24 
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Comparison 2 61 1 42 36 

Comparison 3 47 0 26 33 

TABLE 7 (14 davs after treatment) 



SPECIES 





SETVI 


SORHA 


CHEAL 


ABUTH 


Composition 1 


68 


55 


65 


43 


Composition 2 


66 


62 


72 


42 


Composition 3 


50 


58 


74 


41 


Comparison 1 


18 


4 


45 


16 


Comparison 2 


2 


1 


35 


28 


Comparison 3 


14 


3 


8 


28 



This Example illustrates the use in the present invention of a variety 
of ethoxylated alcohols. The results show that compositions of the present 
invention are in general at least as active in the absence of rain as 
corresponding composition without the ethoxylated alcohol and in most 
instances are actually more active. In each instance, the adjuvant system 
was added at a conentration of 0.25% w/v to a solution of the 
trimethylsulphonium salt of glyphosate. 



Composition 1 



Composition 2 



Composition 3 



trimethylsulphonium salt of glyphosate and an adjuvant 
system comprised of 1 part AL2042 and 1 part of a mixture 
of SYNPERONIC All and SYNPERONIC A20 mixed in the ratio of 
60:40. 

trimethylsulphonium salt of glyphosate and an adjuvant 
system comprised of 1 part AL2042 and 1 part of a mixture 
of SYNPERONIC A7 and SYNPERONIC A20 mixed in the ratio of 
7:3. 

trimethylsulphonium salt of glyphosate and an adjuvant 
system comprised of 1 part AL2042 and 1 part of a mixture 
of SYNPERONIC A2 and SYNPERONIC A20 mixed in the ratio of 
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trimethylsulphonium salt of glyphosate and an adjuvant 
system comprised of 1 part AL2042 and 1 part of a mixture 
of SYNPERONIC A7 and SYNPERONIC A50 mixed in the ratio of 
54:46. 

trimethylsulphonium salt of glyphosate and an adjuvant 
system comprised of 1 part AL2042 and 1 part of a linear 
^9-11 having an ethylene oxide content of 20. 

trimethylsulphonium salt of glyphosate and an adjuvant 
system comprised of 1 part AL2042 and 1 part of SYNPERONIC 
A20. 

trimethylsulphonium salt of glyphosate and an adjuvant 
system comprised of 1 part AL2042 and 1 part of a linear 
^13 «^^cohol having an ethylene oxide content of 15. 
trimethylsulphonium salt of glyphosate and an adjuvant 
system comprised of 1 part AL2042 and 1 part of a linear 
^16-18 ^^"^'^^ having an ethylene oxide content of 17. 
The compositions were evaluated using the procedure of Example 5 at 14 
days after treatment. The comparison formulation (Comparison 1) was the-^ 
corresponding composition wherein the adjuvant system was comprised of 
AL2042 only. The results are presented in Table 8 below wherein the 
application rate for each species is indicated. 

TABLE 8 (14 davs after treatment) 



SPECIES 

AGRRE CIRAR SORHA CHEAL ABUTH 
250g/ha 125g/ha 250g/ha 500g/ha 500g/ha 



Composition 


1 


81 


59 


98 


69 


69 


Composition 


2 


76 


63 


85 


68 


60 


Composition 


3 


79 


80 


93 


58 


54 


Composition 


4 


70 


73 


53 


67 


47 


Composition 


5 


73 


67 


96 


73 


56 


Composition 


6 


82 


61 


93 


68 


62 


Composition 


7 


71 


55 


97 


53 


67 



Composition 4 



Composition 5 



Composition 6 



Composition 7 



Composition 8 
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Composition 8 81 66 96- 82 88 

Comparison 1 72 61 78 63 48 

This Example illustrates the further improvement in activity which may 
be obtained if a humectant is added to the composition of the present 
invention- In each instance, the adjuvant system was added at a 
conentration of 0.25% w/v to a solution of the trimethylsulphonium salt of 
glyphosate. 

To a composition containing the trimethylsulphonium salt of glyphosate 
and an adjuvant system comprising a 1:1 mixture of AL2042 with a mixture of 
SYNPERONIC All and SYNPERONIC A20 in the ratio 60:40 was added humectant in 
the indicated proportion. The compositions were evaluated at 7 days after 
treatment using the method of Example 5 and the results are presented in 
Table 9. 

IABLL5 



Humectant Proportion SETVI 

%w/v 125g/ha 



Glycerol 


1 


67 


Glycerol 


5 


83 


PEG 200* 


1 


77 


PEG 200 


5 


78 


Sorbitol 


1 


86 


Sorbitol 


5 


93 


Ethylene glycol 


1 


58 


Ethylene glycol 


5 


65 


Propylene glycol 


1 


52 


Propylene glycol 


5 


61 


Sodium lactate 


1 


70 


Sodium lactate 


5 


93 



SPECIES 

SORHA CHEAL ABUTH 

250g/ha 250g/ha 500g/ha 

71 45 73 

66 61 60 

75 73 53 
78 63 77 

68 47 61 

69 49 42 
45 39 63 
54 37 55 
51 29 58 
60 35 55 

70 31 64 

76 36 79 
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PVA 0.5 45 59 53 38 

None (control) 15 22 30 33 

♦Polyethylene glycol of molecular weight 200. 



£Mt!PL£_a 

The stabilities of the following compositions of the present invention 
were evaluated:- 

Composition 10 

trimethylsulphonium salt of glyphosate 320 g/1 (based on salt) 

Alylpolyglycoside (AL2042 - ICI) 80 g/1 

Ethoxylated alcohol * 80 g/1 

water to 1 litre 

* A mixture of SYNPERONIC All and SYNPERONIC A20 mixed in the ratio of 
60:40 

Composition 11 

trimethylsulphonium salt of glyphosate 320 g/1 (based on salt) 

Alkylpolyglycoside (AL2042 - ICI) 80 g/1 

Ethoxylated alcohol * 80 g/1 

ETHOQUAD C/12 (ETHOQUAD is a trademark of Akzo) 53.3 g/1 (40 g/1 active 

surfactant) 

water to 1 litre 

* A mixture of SYNPERONIC All and SYNPERONIC A20 mixed in the ratio of 
60:40 

Composition 12 

trimethylsulphonium salt of glyphosate 320 g/1 (based on salt) 

Alkylpolyglycoside (AL2042 - ICI) 200 g/1 

Ethoxylated alcohol * 80 g/1 

water to 1 litre 
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* A mixture of SYNPERONIC All and SYNPERONIC A20 mixed in the ratio of 
60:40 



Composition 13 

trimethylsulphonium salt of glyphosate 
Alkylpolyglycoside (AL2042 - ICI) 
Ethoxylated alcohol * 

ARQUAD 16-29 (ARQUAD is a trademark of Akzo) 
water 



320 g/1 (based on salt) 
80 g/1 
80 g/1 

91.9 g/1 (26-6 g/1 active 
surfactant) 
to 1 litre 



* A mixture of SYNPERONIC All and SYNPERONIC A20 mixed in the ratio of 
60:40 



Composition 10 (with no additional surfactant) was a non-homogeneous 
solution at room temperature and separated into two layers. It is 
unsuitable as a commercial formulation. In an accelerated stability test. 
Compositions 11, 12 and 13 were homogeneous at room temperature and over 
the temperature range -S^'C to 40**C when stored at these temperatures 
respectively over 1 week. Composition 13 was stored under ambient 
conditions for six months and showed no indication of phase separation. 



Composition 12 remained homogeneous despite the absence of an additional 
surfactant but required a undesirably high proportion of the relatively 
expensive alkylpolyglycoside surfactant. Composition 11 was the most 
effective on a product basis. 

EXAMPLE 9 

The procedure of Example 1 was repeated using a composition 
(COMPOSITION 14) containing trimethylsulphonium salt of glyphosate (360 g/1 
based on salt); a mixture of SYNPERONIC All and SYNPERONIC A20 in the ratio 
60:40 (60 g/1 total); alkylpolyglycoside (AL2042- 60 g/1) and ARQUAD 16-50 
(60 g/1 based on the quaternary ammonium salt surfactant - ARQUAD 16-50 is 
a 50% solution of quaternary ammonium surfactant in isopropyl alcohol). 
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A corresponding composition (COMPOSITION 15) was prepared using 
ARQUAD 16-29 (60 g/1 based on the ethoxylated quaternary ainmonium salt 
surfactant - ARQUAD 16-29 is a 29% solution of surfactant in water) 

Compositions 14 and 15 were compared with a composition containing 
480 g/1 trimethylsulphonium salt of glyphosate and 240 g/1 AL2042 
(COMPARISON) . 

The compositions were applied as in Example 1 and the activity (at 25 
days after treatment) of the compositions with and without rainwashing (at 
one hour after spraying) is given in Table 10. The activity was calculated 
from a series of experiments using different concentrations and is 
presented in terras of the rate of active ingredient 

(g/ha trimethylsulphonium salt of glyphosate) required to give 90% control 
of the indicated weed species (ED90). Thus the lower the ED90 value in 
Table 10, the more active the composition. 

TABLE 10 



ACTIVITY (ED90) OF COMPOSITIONS WITH AND WITHOUT RAINWASH 

Species 

Composition AGRRE SORHA 

No No 
Rainwash Rainwash Rainwash Rainwash 



Composition 14 


447 


2744 


515 


2687 


Composition 15 


521 


3658 


520 


3238 


COMPARISON 


1042 


>4000 


849 


4543 



It will be seen that compositions of the present invention provide both 
improved activity in the absence of rain and improved rainfastness as 
compared with the comparison composition. 

FXAMPLE 10 

In this Example, the activities of compositions of the present 
invention were compared with standards in the absence of rain washing. 
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Adjuvant systems were prepared for- tankniixing with the 
trimethylsulphonium salt of glyphosate as follows:- 

TABLE 11 



Adjuvant System AL2042 Ethoxylated alcohol * ARQUAD 16-50 

(g/1) (total g/1) (g/1 as active surfactant) 



System 1 


80 


80 


80 


System 2 


160 


80 


0 


System 3 


110 


50 


80 


System 4 


160 


40 


40 


COMPARISON 


240 


0 


0 


* a mixture 


of SYNPERONIC All and 


SYNPERONIC A20 in 



It will be seen that in each instance the total adjuvant content 
represents 240 g/1. 

Each adjuvant system was added in a tank mix at 0.125, 0.25, 0.5 and 
1,0% (w/v) respectively based on total adjuvant to 125, 250, 500, and 
1000 g/ha trimethylsulphonium salt of glyphosate respectively in 200 1/ha 
water and the resultant diluted composition was sprayed on the target 
species. The activity at 14 days after treatment was determined as in 
Example 9 by calculating the rate (g/1) of trimethylsulphonium salt of 
glyphosate required to achieve 90% control of the target species. The 
results are presented in Table 12 for the species SORHA and Table 13 for 
the species AGRRE. 

TABLE 12 ED 90 (SORHA) 



Adjuvant content (%w/v) 



0.125 0.25 0.5 1.0 

Adjuvant System 

1 615 456 442 379 

2 814 570 332 244 
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3 


557 


367 


366 


400 


4 


768 


673 


362 


377 


COMPARISON 


867 


640 


464 


401 



TABLE 13 EDQO (AGRRE) 



Adjuvant content (%w/v) 
0.125 0.25 0.5 1.0 



Adjuvant System 



1 


761 


674 


532 


388 


2 


1452 


919 


624 


453 


3 


798 


704 


428 


409 


4 


965 


1149 


617 


774 


COMPARISON 


965 


908 


662 


1254 



The results show that at preferred proportions of components, the 
composition comprising the quaternary ammonium surfactant in addition to 
the alkylpolyglycoside and the ethoxylated alcohol shows significantly 
increased activity. 

EXAMPLE 11 

Adjuvant systems were prepared for tank-mixing with the 
trimethylsulphonium salt of glyphosate to provide compositions whose 
components were sprayed at the following rates : - 

Composition 16: 

Trimethylsulphonium salt of glyphosate 500g/ha 
AL2042 83g/ha 
Ethoxylated alcohol * 83g/ha 

ARQUAD 16-19 83g/ha (based on active surfactant) 

Composition 17 

Trimethylsulphonium salt of glyphosate 500g/ha 
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AL2042 125g/ha 
Ethoxylated alcohol * 125g/ha 

COMPARISON 

Trimethylsulphonium salt of glyphosate 500g/ha 
AL2042 250g/ha 

* a mixture of SYNPERONIC All and SYNPERONIC A20 in the ratio 60:40 

Activity (damage to plants) was assessed according to the procedure of 
Example 1 at 25 days after treatment by comparison with untreated plants on 
a 0-100% scale, where 0% is no damage and 100% is complete kill* All 
results were a mean of three replicates. The activity in the absence of 
rain was compared with that obtained when a rainwash was applied at 1 hour 
after treatment. The results are presented in Table 14. 

IAEL04 



Composition 



Composition 16 
Composition 17 
COMPARISON 



Species 



AGRRE 



No 



Rainwash Rainwash 

97 64 

95 53 

91 33 



SORHA 



No 



Rainwash Rainwash 

98 57 

96 62 

93 42 



EXAMPLE 12 

Adjuvant systems were prepared for tank-mixing with the 
trimethylsulphonium salt of glyphosate to provide compositions whose 
components were sprayed at the following rates : - 

Composition 18 

Trimethylsulphonium salt of glyphosate 500g/ha 
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AL2042 125g/ha 
Ethoxylated alcohol * 125g/ha 

Composition 19 

Trimethylsulphonium salt of glyphosate 500g/ha 
AL2042 125g/ha 
Ethoxylated alcohol * 125g/ha 

ARQUAD 16-19 41.5g/ha (based on active surfactant) 

Composition 20 

Trimethylsulphonium salt of glyphosate 500g/ha 
AL2042 125g/ha 
Ethoxylated alcohol * 125g/ha 

ETHOQUAD C/12 41.5g/ha (based on active surfactant) 

COMPARISON 

Trimethylsulphonium salt of glyphosate 500g/ha 
AL2042 250g/ha 

* a mixture of SYNPERONIC All and SYNPERONIC A20 in the ratio 60:40 

Activity (damage to plants) was assessed according to the procedure of 
Example 1 at 25 days after treatment by comparison with untreated plants on 
a 0-100% scale, where 0% is no damage and 100% is complete kill. All 
results were a mean of three replicates. The activity in the absence of 
rain was compared with that obtained when a rainwash was applied at 3 hours 
after treatment. The results are presented in Table 15- 
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TABLE 15 



Composition 



Composition 18 
Composition 19 
Composition 20 
COMPARISON 



Species 



AGRRE 



No 



Rainwash Rainwash 

98 88 

98 87 

98 94 

98 81 



SORHA 



No 



Rainwash Rainwash 

99 93 

98 95 

98 85 

94 68 



EXAMPLE 13 

Adjuvant systems were prepared for tank-mixing with the 
trimethylsulphonium salt of glyphosate to provide compositions whose 
components were sprayed at the following rates :- 

Composition 21 

Trimethylsulphonium salt of glyphosate 500g/ha 
AL2042 83.3g/ha 
Ethoxylated alcohol * 83.3g/ha 

ARQUAD 16-19 83.3g/ha (based on active surfactant) 



Composition 22 

Trimethylsulphonium salt of glyphosate 500g/ha 
AL2042 83.3g/ha 
Ethoxylated alcohol * 83.3g/ha 

ETHOQUAD C/12 83.3g/ha (based on active surfactant) 



COMPARISON 1 

Trimethylsulphonium salt of glyphosate 500g/ha 
AL2042 166.7g/ha 

ARQUAD 16-29 83.3g/ha (based on active surfactant) 



BNSDOCID: <WO 9600010A1 I > 



wo 96/00010 



PCT/GB9S/01310 



- 31 - 

COMPARISON 2 

Triraethylsulphonium salt of glyphosate 500g/ha 
AL2042 250g/ha 

* a mixture of SYNPERONIC All and SYNPERONIC A20 in the ratio 60:40 

Activity (damage to plants) was assessed according to the procedure of 
Example 1 at 25 days after treatment by comparison with untreated plants on 
a 0-100% scale, where Oh is no damage and 100% is complete kill. All 
results were a mean of three replicates. The activity in the absence of 
rain was compared with that obtained when a rainwash was applied at 3 hours 
after treatment. The results are presented in Table 16. 

TABLE 16 



Composition 



Composition 21 
Composition 22 
COMPARISON 1 
COMPARISON 2 



Species 



AGRRE 



No 



Rainwash Rainwash 

98 93 

98 94 

98 81 

98 81 



SORHA 



No 



Rainwash Rainwash 

99 97 

99 83 

97 84 

94 68 
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CLAIMS 

1. A glyphosate composition comprising (i) N-phosphonomethylglycine or an 
agriculturally acceptable salt thereof, (ii) a alkylpolyglycoside 
surfactant and (iii) an ethoxylated alcohol. 

2. A composition according to claim 1 wherein the alkylpolyglycoside is 
obtained by the reaction of glucose with a straight or branched chain 
alkanol or mixture of alkanols having an average of from 7 to 18 
carbon atoms and an average number of glycose groups per alkyl group 
of between 1 and 4. 

3. A composition according to claim 1 or 2 wherein the ethoxylated 
alcohol is obtained by ethoxylation of a linear or branched chain 
aliphatic mono alcohol having a chain length of from 8 to 20 carbon 
atoms and has a mean degree of ethoxylation of from 2 to 50 moles of 
ethylene oxide per mole of alcohol, 

4. A composition according to claim 3 wherein the ethoxylated alcohol is 
obtained by ethoxylation of a linear or branched chain aliphatic mono 
alcohol having a chain length of from 10 to 18 carbon atoms and has a 
mean degree of ethoxylation of from 11 to 18 moles of ethylene oxide 
per mole of alcohol . 

5. A composition according to any of the preceding claims wherein the 
proportion of alkylpolyglycoside is from 1 part by weight of 
alkylpolyglycoside per 5 parts by weight of ethoxylated alcohol to 8 
parts by weight of alkylpolyglycoside per 1 part by weight of 
ethoxylated alcohol. 

6. A composition according to claim 5 wherein the proportion of 
alkylpolyglycoside is from 0.5 parts by weight of alkylpolyglycoside 
per 1 part by weight of ethoxylated alcohol to 8 parts by weight of 
alkylpolyglycoside per 1 part by weight of ethoxylated alcohol. 
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7. A composition according to any of the preceding claims which contains 
an additional surfactant which is a cationic or non-ionic surfactant 
containing an amine, ammonium or amine oxide group. 

8. A composition according to claim 7 wherein the additional surfactant 
is an optionally ethoxylated quaternary ammonium salt having at least 
one long chain substituent containing from 10 to 20 carbon atoms and a 
mean ethylene oxide content of from 0 to 5* 

9. A composition according to claim 7 or 8 wherein the proportion of the 
additional surfactant is from 0 to 2 parts by weight per 1 part by 
weight of ethoxylated alcohol. 

10. A composition according to any of claims 7 to 9 wherein the total 
adjuvant system comprises substantially equal proportions by weight of 
alkylpolyglycoside, ethoxylated alcohol and additional surfactant. - 

11. A composition according to any of claims 7 to 10 which is a herbicidal 
concentrate wherein there is used a water-soluble salt of 
N-phosphonomethyl glycine and the concentration of the 
N-phosphonomethyl glycine salt is greater than 210 g/1 based on " 
glyphosate acid. 

12. A composition according to any of the preceding claims wherein the 
proportion by weight of the total adjuvant system, being the 
alkylpolyglycoside, ethoxylated alcohol and additional surfactant if 
used, to the N-phosphonomethyl glycine or the agriculturally acceptable 
salt thereof is from 3:1 to 1:3. 

13. A composition according to any of the preceding claims which 
additionally comprises a humectant. 
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14. A process of severely damaging or killing unwanted plants, and more 
particularly a process of providing enhanced activity or enhanced 
rainfastness which comprises applying to the plants a herbicidally 
effective amount of a composition according to any of the proceeding 
claims. 

15. An adjuvant composition suitable for admixture with 
N-phosphonomethyl glycine or an agriculturally acceptable salt thereof 
to form a composition according to claim 1, which adjuvant composition 
comprises (i) a alkylpolyglycoside surfactant and (ii) an ethoxylated 
alcohol and optionally (iii) an additional surfactant. 
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